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Abstract: Traditional biomarker maturity parameters are very important in determining the thermal stage of crude
oil reservoirs. However, some biomarker maturity indicators are constrained by their provenance and various
thermal mature stages. In this study, we discuss the validity of biomarker maturity parameters in the thermal
evolution of crude oil. The results showed that some conventional maturity parameters such as Ts/(Ts+Tm),
C19-20S/(20S+20R), and Cyo-BB/(BP+ac) reached an equilibrium value without changing after the high maturity stage
(such as R,>1.3%), or broke down and thus cannot be used to properly evaluate the stage of thermal evolution of
crude oil reservoirs. In addition, the commonly used methylphenanthrene index (MPI1) is difficult to properly
apply in the oil reservoirs due to its piecewise evolution characteristics. As oil reservoirs entered the high mature
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stage, aromatization of hydrocarbon fluids became increasingly important, such that certain parameters associated

with different thermal stabilities can be used to represent the thermal evolution index. The results of this study show

that toluene (Tol) and methylcyclohexane (MCH) levels in oil may have a correlational relationship, thus the ratio

of Tol/(MCH+Tol) can be applied to evaluate the thermal stage of oil reservoirs. Furthermore, 2-methyl
naphthalene (2-MN) and 1-methylnaphthalene (1-MN) have different thermal stabilities, and the ratios of
2-MN/(1-MN+2-MN) changed linearly with Easy R,. These parameters can be applied to the evaluation of mature

oil reservoirs, particularly those in the high mature stage.

Key words: aromatic hydrocarbons; maturity parameter; high mature oil reservoir; thermal simulation experiment
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Fig.1

Total ion flow of n-pentane soluble components in three types of crude oil and their pyrolytic products
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Table 1 The maturity parameters of the three crude oil samples and their pyrolytic products
. Easy R, Ts/(Ts+Tm) C3-228/(228+22R) C3p-228/(22S+22R)  C20-208/(20S+20R)  Coo-PP/(BP+0)  Rewpi  Ro.mrr

(%) iffi e e e e i e (%) (%)

TZ62-J5iM / 0.37 0.58 0.59 0.44 0.48 0.88 0.72
TZ62-330 C 0.89 0.37 0.50 0.65 0.54 0.53 0.88 0.68
TZ62-350 C 1.08 0.32 0.48 0.74 0.53 0.54 0.98 0.74
TZ62-370 C 1.32 0.49 0.54 0.59 0.52 0.56 1.15 0.86
TZ62-390 C 1.59 0.58 / 0.57 0.50 0.57 1.63 1.17
TZ62-410 C 1.91 / / / / / 1.70 1.60
TZ62-430 C 2.28 / / / / / 1.95 3.17
YM-J5 i / 0.35 0.53 0.59 0.29 0.44 0.80 0.66
YM-330 C 0.89 0.41 0.49 0.59 0.51 0.56 0.76 0.62
YM-350 C 1.08 0.46 0.43 0.59 0.57 0.59 0.85 0.65
YM-370 C 1.32 0.67 0.60 0.75 0.57 0.59 0.98 0.71
YM-390 C 1.59 0.59 0.54 0.65 0.46 0.58 1.15 0.82
YM-410 C 1.91 / / / / / 1.63 1.93
YM-430 C 2.28 / / / / / 1.75 2.71
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YM34-370 C 1.32 / 0.55 / 0.49 0.52 0.99 0.81
YM34-390 C 1.59 0.64 0.60 0.59 0.53 0.54 1.86 1.1.
YM34-410 C 1.91 / / / / / 1.89 2.01
YM34-430 C 228 / / / / / 1.98 3.03
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Fig.3 Distribution characteristics of steranes in three types of crude oil and their pyrolytic products
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